Control of collagen deposition in mammalian lung.
This review considers the mechanisms controlling collagen deposition in mammalian lung in five different states: normal development, fibrosis, erosion, pneumonectomy, and the steady state. Deposition is the net result of positive and negative processes. The major positive processes are control of cell number and type, regulation of transcription and translation, post-translational modifications, fibril formation, and covalent cross-linking. The negative mechanisms are intracellular degradation, collagenase-mediated degradation, and phagocytosis, and they are integral to the life cycle of collagen. Cytokines and growth factors have many and complex effects on all the processes that constitute collagen metabolism. Interleukin-1 and tumor necrosis factor-alpha can either stimulate or inhibit collagen accumulation, presumably depending on the immediate environment. Interleukin-6 inhibits collagen degradation, and gamma-interferon inhibits collagen production. Platelet derived growth factor and fibroblast growth factor have powerful mitogenic effects on connective tissue cells in lung, and can also affect collagen production directly. Transforming growth factor-beta activates a battery of processes that uniformly contribute to accumulation of collagen. Transforming growth factor-beta may be the "master switch" for a fibrotic program in lung. Therapeutic approaches to controlling lung fibrosis by manipulating cytokine levels are promising. Prostaglandin E has uniformly negative effects on net collagen accumulation and may play a central role in an erosion program.